Exposure of newborn Holstein and Jersey calves to \p=m-\4\ s=deg\ Cdid not significantly increase the plasma corticosteroids (cortisol and corticosterone) concentrations compared with calves kept at 16 \s=deg\C.Two Holstein calves exposed to \p=m-\12 \ s=deg\ Cshowed a slight decrease of plasma corticosteroid concentrations and one Holstein calf at \ p=m-\ 18\ s=deg\ C responded with a marked increase in both hormones during cold exposure. In the animals at 16 and \p=m-\4\ s=deg\ Cthe plasma cortisol and corticosterone concentrations fell steadily during the sampling period. There was also a marked, and almost linear, decrease in the packed cell volume during the sampling period; this occurred in all groups. That this was not due entirely to the withdrawal of blood was shown by a similar decrease in two calves from which only small quantities of blood had been taken. Thus, the decrease in plasma corticosteroids may have resulted to some extent from haemodilution.
INTRODUCTION
In 1942, Tyslowitz & Astwood reported that hypophysectomized or adrenal¬ ectomized rats were unable to maintain normal body temperature when exposed to an environmental temperature of 0°C. Subsequently, Levin (1945) showed that the adrenal cortical cholesterol level of cold-exposed rats decreased after [16] [17] [18] [19] [20] [21] [22] h but that, after 72 h of cold exposure, the concentration had returned to normal. Long (1947) observed that the depleted adrenal cortical ascorbic acid in rats subjected to 0-4°C for 1 h returned to normal after 6 h of treatment. In 1955, Heroux found normal cold resistance in adrenalectomized rats previously acclimated to low temperature. The role of the adrenal medulla in cold adaptation was demonstrated by Cottle & Carlson (1956) . Zegaya & Chatonnet (1966) , in dogs, have shown that both medulla and cortex are important in thermogenesis on exposure to cold. Heroux (1969) has suggested that increased adrenal cortical activity is required only during the initial phase of cold adaptation and that noradrenaline is the principal mediator of nonshivering thermogenesis.
The reactivity of the pituitary-adrenalcortical system in the newborn is contro¬ versial and appears to be species-dependent (Milkovic & Milkovic, 1969) . In calves, Balfour (1953) could not stimulate corticosteroidogenesis by corticotrophin (ACTH) until the 8th or 10th day after birth. This author found that cortisol was the major secretory product in the newborn calf and that corticosterone did not appear until about 10 days of age. Chester Jones, Jarrett, Vinson & Potter (1964) (Weichselbaum & Margraf, 1955; Péron, 1962) .
Corticosteroids were determined in duplicate in 226 plasma samples, using an extended fluorimetrie procedure similar to that reported by Frankel, Cook, Graber & Nalbandov (1967) (Silber & Busch, 1956 ), extracted twice with méthylène chloride (Peterson, 1957) and washed twice with distilled water. This extract was dried under nitrogen, redissolved in 10 % ethanol : méthylène chloride and chromatographed on paper using a benzene: methanol: water system (Bush, 1952) . Cortisol and corticosterone standards were carried through the entire procedure simultaneously. Chromatograms were scanned for radioactivity using a 4-pi windowless counter and examined in ultra¬ violet light to detect the cortisol and corticosterone peaks to be eluted. The RF values ranged from 0-23 to 0-26 for cortisol and 0-70 to 0-73 for corticosterone while those reported by Bush (1952) in this system were 0-32 and 0-85, respectively. The difference in RF values was not surprising since many factors cause variable mobility of these compounds (Domínguez, 1967 Examination of the results from the control (16°C) group showed that both the cortisol and corticosterone values were lower in the morning than in the afternoon or evening but the differences were insignificant. The concentration of both corticosteroids was high after exposure of one calf to -18°C. In this animal, the high cannulation value (Fig. 1) 
Packed cell volume
The PCV decreased from the first to the last sample in all animals. That this was due only in part to the removal of blood was indicated by the results obtained in two calves subjected to the same experimental procedure as the controls except that small blood samples only were withdrawn, for assessment of the PCV. In these two animals the PCV decreased from 41-5 to 29-5% after 72 h as compared with a decrease from 43-0 to 23-8% in the experimental calves.
DISCUSSION
The corticosteroid concentrations found in this study cannot be compared with published values since no report has been found in which peripheral plasma from new¬ born calves has been analysed for corticosteroids. The concentrations reported by us are lower than those found by Venkataseshu & Estergreen (1970) in lactating, nonpregnant dairy cows but our cortisol concentrations are higher than those reported by Lindner (1964) for adult cattle. Balfour (1953) reported that corticosterone did not appear in the adrenal venous blood during the first 10 days after birth. In our experience, there were only a few instances in which corticosterone was below the limit of detection of the method used. This may be due to the use of a fluorimetrie procedure which is four times more sensitive for corticosterone than for cortisol on a/ig basis. On the other hand, corticosterone concentration in peripheral plasma should be considerably less than that in adrenal effluent.
The higher concentration of cortisol at the time of cannulation may be attributed to increased maternal levels at parturition, the stress of cannulation, handling, transport and delay in food intake, or to haemodilution during the sampling period.
In cattle, the maternal corticosteroid concentration during the last days of pregnancy has been reported as decreased (Paterson, 1957; Shaw, Dutta & Nichols, 1960) or only slightly increased (Brush, 1958) . The report of Chester Jones et al. (1964) indicates that the syndesmochorial placenta may not be permeable to corticosteroids.
In our experiments, recannulation did not consistently elevate the cortisol con¬ centration and there was no significant correlation (r = 0-09) between initial concen¬ tration and the number of hours from birth to first feeding. However, it is well known that environmental changes result in a rapid adrenal cortical response in sheep (Reid & Mills, 1962) . In this species, cold stress (2-3°C) did not detectably increase the concentration of corticosteroids and the adrenal response to cold combined with wind and rain was delayed as compared with that elicited by movement to an un¬ familiar environment (Reid, 1962) .
The decreased PCV found during the first 72 h of life, even in two calves from which very small quantities of blood were withdrawn, suggests an increase in plasma volume during this period. Thus, the consistently decreasing blood cortisol and corticosterone values might result from dilution alone. This would imply that the rate of adrenal cortical secretion did not increase and that the pituitary-adrenal system of the new¬ born calf was relatively unresponsive to peripheral corticosteroid concentration.
The marked adrenal cortical response in the one calf subjected to severe cold stress (-18°C) as compared to the lack of response in the calves kept at -4°C and the apparently negative response in the two calves exposed to -12°C is similar to the findings of Nelson, Egdahl & Hume (1956) and Egdahl & Richards (1956) Increases of corticosteroid concentration were observed in some samples in the absence of a known cause. Such non-specific increases have been reported by others (Nelson et al. 1956 ). Whatever the cause, these 'bursts' were responsible for the con¬ siderable variations encountered. It is possible that steroid catabolism and excretion, as well as production and secretion, are not stabilized in the newborn animal. In the newborn rabbit, Sereni, Castegnaro, Perletti & Sala (1965) have observed a deficiency of the liver enzyme reducing the A ring and the 20-oxo group of cortisol.
The rise in blood glucose concentration during cold exposures or after cannulation may be a result of adrenaline released from the medulla in response to non-specific stress or a specific response to cold. In the 16 and -4°C group the similarity in blood glucose concentrations indicate that hyperglycaemia resulted from non-specific stress. However, in the two calves exposed to -12°C , hyperglycaemia occurred earlier and the blood glucose increased to a higher level ; it is probable that in these two animals cold stress was a factor in the hyperglycaemic response. The results of Leduc (1961) suggest that increased adrenaline secretion upon cold exposure occurs only after the maximum secretion rate of noradrenaline is attained and that either a greater intensity or longer duration of cold stress will evoke the adrenaline response. Hypoglycaemia was found before cold exposure (Fig. 1) in the calf subjected to -18°C ; this was probably due to the 12 h delay between birth and feeding. Table 1 and Fig. 1 show that there was no correlation between blood glucose and plasma cortisol or corticosterone.
